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cM_2_j=s. ^-til^H, ^>7l XH S^H^l^E^ Afr 7 ] ^12 £iE^]^o] A ]_o]o11 X] 

^H^i ^^^cf; ^-71 X] 1 ^ XI 2 Wfojo^ e fl«gofl ^ ^tx}.^ 

£ 5 
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^5.314=1 ^^-g- #^^^71 {Clock generater for Refresh execution} 

£l°fl ii|5_3l4) -g-^-g- #^^7ls1 

£3-^ J£2°fl tiHo^ ^£<H1 cfltr 71^*}^- ^# i+t|-ifl 

£4^ 3£2<^1 #3^-^ -SrS^l tfl^ 3*313 ^-g- #^^1 ^^Hr * 

515£- -g- H>^tr ^*HH ^ 3*314) -f^-g- #3*^713 3)^51. 

£7^ -£5^1 e|^efl4) ^-g- #^^-^7]Sl -^^^e)^. lEAltV ZL2fl^. 

518-cr £5^1] eq^efl^q -g-^-g- ^IH^HH wH^i ^<y- ^ 

ofl Cfltb ^* M"3^ ZLBfl*. 

519£r £5^11 2E*1€ 3 = 314=1 ^*J-g- #3^713 -&£<^1 tfl^r 3 *3l4) ^-g- 
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i^*§$ ^*ii 

°fl ^ %SL3., £_t\- ^H]^l^ els^ ^^li A>-g-*Rr ^*Rr 

<n> ^^o.s «KE*fl. iflS.E| 37)1 tfls.El ^(Dynamic RAM, 

' DRAM ' °1 *m *\}5LZ\ ^(StaticRAM, °}*}, 'SRAM'°le}- ^^cf. ZL 

#<HH SRAM^ sfl*l(latch)# ^^Kr 47fl£) S^l^E^ 7 1£- ^t}7] afl^-ofl 

^i^ol *«7l3*l ^ th clM^fe ^vo^ol jl^cf. tcj-s^. c1)o1b)« ^fl^^i 

*l?lfe 5]Ssfl4i (REFRESH) -8-^1^1 ^^cf. 

<12> DRAM^r I7fl^ E^j^iE^ I7fl^ 2} A] B] 3. ul , 7fl2flAl 

El ofl dl^Ei* *l#th}. H fi Cfl 7fl ^ Al El ^>S1 CllolBlS M-El-^^ 7fl 

^ HM^l* ^^^^ el Sell 4=1 jl^cf. 

<13> El^efl^ ^ °J^S] -§-<5}a} ^^Cf. Oj^ Al^>0>Cf £ 

^P^i ^^^11" W>¥)7>^A-1 DflSeJ c^ojol Ai^Cf. ZLElJl ©1 ^1 ^siolo]] 

tfl-§-*Hr JflalMeH ^] ^a.^cfoj] o^o} #S.£l<H tj-Al ? fl sfl a] E^ o\) 

^^cf. °lsi*V imsl El^efl4=l 3M37> ^& 0 1 SL^€^. 
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<w> DRAM°] e) S31 3 31^ tb c^ofl t <^*v Al^>^u>cf w^}^ 

^<8*>7l $\n*\±= s]S5fl4=l ^-§- #3°1 5] jSlbH , 3*314=1 -g-*^ 

7l^ol 21^2)14=1 ^-g- #3* #^*Hr ?M 5]ne W ^^--g- #S}>|HM 

<15> £1-^ ^Efl7l#o 1 ] o^*V s^^efl4i ^-g- #§1^71^ Ir^^So]^. 

<ie> £1* ^ii^, 3*5114=1 ^-g- M^MMfe 3^314=1 *£Q<$ 

71 1:^(30)^-5. 3^314=1 ^-g- m^^r #3*Rr #^^^-¥-(20)^, # 

^S^-^OHH #^e>^ Bl£i^l4l ^-g- #33 ^4^1- ^^§^71 fl^r wl-olo^ 
^(Vbp.Vbn)^ #3-^^(20)5. #^*Rr «H<H^ ^°J-^^^-(10)» ^P-Wl 

<17> J£2tt £H 5.^1 € Si Sell 41 ^-g- #Sj.lH97l 2) s\5L5Lo]t\-. 

<18> £2 « t^^H «H<Hi ^oj- a^^Y(IO)^ ^^(VDDHl ^^^°1 

^^sIzl Tllol ec^4 ^eiioi^-ol c^sH, ^.eflo]^-o.s *fl 1 wl-oH^ *l<y-(Vbp)-8: # 
3*>fe 33.^^*1^ (MP1)3-, 5x]SiM^^l^Ei(MPl)2l -E. e^^-^l- ^^ol 

^.eflol^ol , A]2 hMo^ # <#(Vbn)-g- #3*Rr °1S.^ 

M^^iEi(MNl)!- ^Hl*V4. 
<19> #3^-^(20)^- ^liHEKlNl_l,IN_2,..,IN_n)7> ^^Ji, £[^r£ 

3 ?Hl3 ^»lEl(IN_n)^l #^£r 33^*11 ■y^s-KlN.l)^ °d^^5 «d^sl^ ^^71 
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<20> zj-zj-sj ^l^BKoflsatfl INl)^ *1U «H°1^ #<y-(Vbp)^r Tflo] e^o.s. «a^^> ^ 

^^(VDD)^^ <M*]r Xl^SRr 2)5.^^*1^(^2)2}-, XM 5^0.3. *fl2 

wvoi^i ^«y-(vbn)-i- ^*i#<y-(vss).2-s. ^-m- jusxi ^ sis.^ 

SE^l^Bl(MN3)« ^l^ul 2^ a] Sell 4=1 -g-^-g- #s^.^f^Hl 

(IN_nHH e^S el) 4=1 ^*>7l ^tb 1-^(30)^.5. #3^4. 

<2i> £3^ £2ofl 5L*}& «Ho]i ^•a-^^Jf-ClOH^H tfl$ ^l^fHlrefl) ^ 

M-tMfe zie]lso)ji ( £2 <H1 M^! #3^-¥-(20HH ^£oil cfltt slsefl 

41 ^H3# M-Hfvfl^ neflsolcf. 

<23> nj^ ^^^°J-(VDD)4 ^^(VSSH X|*3^. aWo^ ^«-(10)o} 2) 

^xl^Ei(MPl)^ *HS^E^^l^Ei(MNl)7> fl^SH ^%HR)* ^*fl 7l§ 

^(Irefl)7> #^)*i<y-(VDDHH ^^1 ^^(VSS)^^ JlJeLtII £4. 
7l^fKlrefl)7} *l^-(R)-§: ^-^fl IhtII s)^, ^ja^E^i^EiCMPDS}- «£il«a^l 
i^(MNl)^ TflolE^-ofl ^ »12 hH<H^ ^^(Vbp.Vbn)^! z}-z}- °}7}S\°1 
^-(20)3. #^^>7fl ^cf. 
<24> ol<^^ f ^^-efligs. ^^5]^ X|l ^ X| 2 wH^^^^CVbp.Vbn)^ ^«fl # 

^^^^•(20)* ^*Rr 4^ ^iiHE : l(INl,IN2,.. 1 IN_n)7> °HH^ #Efl 7 > £J<H #3 
^^OHH £}Sefl4=l ^*J-g- #3*}X1 ^cf. #3^^(20)^ 

24-7 



1020020076716 #^ 2003/1/14 

*fll ^ *fl2 t^H^ *I<&(Vbp,Vbn)^ ^sflU^. ^*fl*H, *1]1 ^ *fl2 ti>oH^ ^ 
(Vbp,Vbn)£] ^^efl^ol ^o>^^^- -g-^-g- ^3}-^ ^H>ZL, ^ 

*ll2 *}-°H^ #<y-(Vbp,Vbn)^ ^^efl^o] ^-o>^^ a)^Bfl^ ^ ^sK^ 
^W^l ^cf. o]^ #s]^^-(20)# ^M*Rr o]^Ei(INl,IN2 ) ..,IN_n)«- ^ 

zj-z}- 157)1 sl^r ^i^-^o] ^ ^2 ufo]^ ^(Vbp.Vbn)^ efl^ofl ^tfl 

<26> tl-^, DRAM Si 7fl3)HE-H) 7<\ ^ ^<j]-^ ^£.ofl Itj-e} ±:5.5^ ^£7} T}5.7l nfl§- 

^^>7> ^*|£]^r Sf^o] ^^tlr SUr^l, -££7} fe^r nfl^ ^ 

°o to l #7H>7ll£l^ Cfl o] 7} ^-7l7_H] ^SlJL, ^oflA^ Aj-tfl^O.^. ± 

<27> 4^ ^°1H*r e] Sefl 4=1 ^7l# 2} Til sfo} At elsefl4} ttf ^>J1, 

<28> W>o]cHi #<£^AjJf(10)ofl ^Wl€ 7^%!-^ S-AjAj- Jl-gr^A^ 7 |. 

^ 7l^fKlrefl)b £3^1 £Al^>o^-o] ^ofl tiVwi^i^ 7> ^ l7)1 S1JL> 

olsfl aH^i (10HH #^*Kr *fll ^ A]2 wV°H>i ^<y-(Vbp,Vbn)£ 
£<H1 <£wl3l*Hfr ^H8* 7V^l7ll ^4. 
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m 9? 42 4°H^ #<£(Vbp t Vbn)°l ^£ofl aValBflsRr 7>^7fl 43- 

#^^^-¥-(20)^1^ 3 = 314=1 ^-g- #3^1 -grS^l #«l3fl*Rr ^ 

^tfl^O.^. iElTfl Sflo> fcC*. ^, 3 = 3l4=l -^3)-o] - 7 )^ £..£0)1 «Vtilefl£]51^ s}b 3 

^- 3 =-31 4=) ^-g- ^sHrfe #3^^(20)°^ wjefl^H #^^^°> 

^£o)] cflsH 0 1^3^ ^-BflS 3=-3l4=l ^ 5^ 3M4. 

^sIM-, ^sfl^^o)] 3 = 314=1 ^-g- M^7lfe 3 = 314=) ^-g- 

*H ^^Cf. ^, 0 l A o V ^ < ?l el = 314=1 ^7]$= ^5Lo]l ^>«131*H°> *Rr3l, #2fl7l#^ 

3 =-314=1 ^-g- #^^S7l» °l-g-*}7fl s)^ 21 = 314=] ^7l^ ^£^1 «l efl ^si-ij- sH 

4eH #3171^1 sltb 3 = 314=1 ^-g- #^1^7HH #^slfe m^l^r o}&*} 
°1 -H^H Jl^-Sl^ 3 = 314=1 ^7l7> nV^s) .£•!=- DRAM^g: -£3l*}7fl 5}^, 
^Aol^-O.5. ^ 3 = 314=1 S>7fl S|<H ^d^i£7} 3711 #7>£l^ -g-*fl3°l ^ 

4. 
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£ ^"71^ n^.*}7] *\}<£Q $0.2., ^£<^1 Uj-E|- E| = 2fl4=| 

^ O.S. ^ ^fe 3^-314=) ^-g- #^^r #^*H=r 3 = 5114=1 ^ 



^•71^ 3]n H^l Si^tM ^^U. TflolEcjo. 

7} ^*1H ^liS T^S] CH^cs *fll SiEf^liEiSf #7] 

n}©]^ efl ^ofl ^-^ ^^7} alBfl^ 3=314=) ^*)-g- #§}^§- #^*V7l ^ 

°l*h & 7l#S-0)oflAi 3§.^o) 7 1-^1 7>7> ^-^c) 7l^^ 

^HH 3 = 5114=1 ^-g- #§i^7l^ s]5.Hol 

4. 
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<37> 515-1- #3]^^, £ rc).=. ^nefl^) ^-^--g- #^^7]^- ^5L^1 

u}^)^ ^li *| ^2 w}°H^ #<y-(Vp,Vn)-a- #^*>7l 3tt t^Wi ##48^(100) 
*fll £ ^12 «M<H^ ^SKVp,Vn)ofl 4^ #3 ^*Hr7> al^l^ elsefl^ ^-^-g- 
#^^V7l Jflt!: #3 ^^(200)* 
<38> a}o]o]A ##^-¥-(100)^ <U^°] ^^(VDDHl ^^S]ZL ( 7)10)1^05. 

t^H^ ^°a-(Vp)# #^*>7l ^|efl 7\)o] Ej-^ofl sl^e^i^eI(mpi) 

^l^CVSSHl ^^Jl, Tfloleri.o.s. ^2 tiVo]^^ ^«a-(Vn)-i- #^*>7l 
^olEufo] Bf^ofl ^12 £iM^7]iE^ (MN1)2]-, ^rSlofl aVa] 3fl*}.£-^ 

7HJES- ^>7] ^Sfl^ ^^^1 cfol^c^- ^-Wl^H, SL^E.^ 

^l^Ei(MPl)^- aj)2 £L^S^^iEi(MP2)^) AHofl afl^S)^- y>ol^^ S^-f-(40)l- 

(MP2_1,MP2_2 MP2_n)^ ^ ^^(VDD)^ #«y-&(ofl?lcfl 2.5VHH, cH-fiJ^ 

€-^^^«K«fl«tfl 0.7V)-i" M-fe ^(^7]A^ 47fl)ol^ ^-Hl^Cf. 
<40> Cfol^=^ 7iMM<Hl ^#^?J Cf^o) £AE^ 7 |ae] 

(2_1,MP2_2 MP2_n)S. ^€4. 

<4i> #e}^-¥-(200)fe ^lw]Ei(INl ) IN2,IN_n)# ^l^Rr ^&7}3, ^€ 

4. £tb, #3^-¥-(200)# TM3*|-fe ^ItH^Coji^tfl INI)^ ^^(VDDHl 

7l]ol E^ol £AE ^^l^Ei(MPl)^ Tflole^-ofl ^5]^ s.^ 
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(G)# ^ell^CD)^ ^^Al^ ^^^711 £4. cfoi^.c^ §^>7ll s)^ 3]s.^e^^1 

db^EKS)^ £<y-(V s )4 =efl°J^(D)2l ^<a-(V D )^l *}oHl tcfel- * =^ 
(Iout)7> ^sfl^cf. 

< 44 > £5^1 £^1^ cfol^ = fe J£6a<Hl £^1^ taj-af ^o] ^S-^e €*1^-I- °l-§-*H 

*k T^JE O] H}] ofls.^E ^fl^^E^ TflolE^ 3TlS.^e ^^^Ei5l- tiVtflH. ^ 4^ 

<45> S7 o. ^ ^ofl o^*v e^^ ell 41 *3-g- -t^^M^l ^-^e)* SAl^V ZLSflSol 
cf. ol^>oflA^ £5 ^ £7^- t2^°l ^*HH Si Sell 41 ^-g- #^^7l 

^# A 1^ Cf°l^- = fe ^r£ofl cflsllAl ZL <y=cf^-ofl * ^^-(Iout)^ S.^ o. ^ 

^14 ^1 ^Cf. <?Ba^E i^^Ei!- °l-g-*H Z±o]3_B.°] ^4 

^M^^l^Ell- ol^-^ ^H^ofl^^ ^ o. ^. 7] ^o.^ ol ^o) 4it^ cHl 7.^ 

BlS-^H^^^EiSil- ofl^^E ^J^^Eil- ^-^-^o] ^^tl-^. 
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<47> i] Iout =i/2 >^(T) >Cox >W/L [V DS - |Vth(T)|] 2 

-si 31*1 iBl'y ^-f°flb 3 ^(mobility)!- ^B^lH , cfl^V 

^31^ ^^34 M-E}\flcl-. Cox^b 2.iS^*liE^ 7llolM^-A>ol=^ o)t!r ?ti 

sflAl^l- M-El-tfljl, W/L^- *fl\^ M^S}- ^Ojs. U^lfljl, V DS ^ JEL^l*}^ ±^ 

< 49 > 2] Vth(T) = Vtho - (T-T 0 ) 

<50> [a = 0.5 - 5 mV/°K, Vth 0 = ^£r(T=298°KHH ^ Vth] 

<5i> [^1§H] 3 ] m(T) Mo X " 3/2 

<52> [ Mo x^(T=298°KHH2l M ] 

<53> °loH, ^^-^24 ^^3# tfl^S}^ ^^4^- ^-ol ^cf. 

<54> 4 ] Iout =1 / 2 x^ 0 >T "3/2 >c ox >f/L [V DS - |Vth 0 - 
tf(T-T 0 )l] 2 

<55> ^^4=. %^}<^ *tm±T£ t 3-^^_®7]^&\3_ Cf0l^.C O] Ojre+^Vofl * 5. 

^H3* 7Ml7fl SlZL, i^^b £-^<?Kvth)£] M-El-lfl^ %HVtho - 

ff(T-T 0 )Hl sl^fl £r5L<i cfl^H HiwHi^ JH3-§- 7^711 ^q-. 

<56> _2.^h 31*1^5. ^^*V cfo]^.= o) ^cfTj-ofl ^s.^ *ifKlout)2l ^r£^l 

tfl* ^H3* ^UL'S, 7^ ^-^>7ll ^^*V ^^-7> 5L<yS7> Cfl 
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©I* ZTC -SL^mCZero Temperature coefficient point)*^ 57*11 'Vztc'f^ 5.71 

<57> sj-g- ^25}°] -HDSL'S, S^S^l^EiS. ^^tr 4°1 -2-^-4 0 <^*H ^i^l 

'Vztc* £°]J=<11 nflofl^ ^S^aHl ^^l^o] ^ ^(Iouf)^ol 4°l-2-H <£ 

<58> n&IM- EiS^AE^ -2-^4 ^SH) 'Vztc' 

^ eflt^ a* 'A'^LHHfe ^^<g-(Vth)^ s^-fr M-B^xr *oHVtho - a(T-T 0 
)>ol i+Ef^^ tg-c^Q >r -3/2 )iL cf c-1 5L*lvm (dominant )*H -H^r 

<59> ^ > £AE^A E ^ 4 0 1.2-^4 o^^^Vdfl £<&o] 'Vztc' €- 

(Vth)4 b-^o. ufEfm^ *J-{Vtho " (T-T 0 )} J5H=r el S*l ^1 (dominant )«H ^^o. 
S ^ #^7} cfol_2_jE= ^^Vofl *5t11 €4. £7^ A^?_> Vtl4 

Vt2^ 44 4iMl 444^ £*l*r 3iLsL, Vtl°l Jl^^ nfl 

<y-oij7 vt27> ^-cfl^ ^i^h^ ^^-a- 44\H4. 

<60> itj-^ SiM^^^EiS *§^tr 4°l-2-^ ##31^* ^(VthH^i 

Vztc S.9l*L 4°1^ ^13^ ^JE°fl ^431*Hr ^^-(Iout)l- ^-i- ^ 913. , o]m. o) 
-§-4^ -£rJE«11 ^ti}3)*Kr 4°1 °1 ^ ^ ^ &4. 

<6i> S^H^^^Ei^. tg>Str 4°1^^- <###4 ^^lt^ -g-^^CVthHH Vztc 

4°]5. -^T^S^, °]7>5l^ ^^^d^efll^ ^l^lxr EiS^liE^ ^E^ 
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<62> ^»#<H ^^^l 2.5V^JL 7>^*>^, ^-^^^ol 0.7V ^SefZL JlSj^, ^ 

4~67l\2) tfoj^c = ^l^^^Hl 5^, *1U ^12 2.^M^^1^E^(MP1,MN1)^ TiHM 
#£.5. afli ^ *fl2 «H<H^^-(Vp.Vn) S-^ ^(VthHH Vztc 

<63> o$ 7 ]X\ 4~67fl^ cfol^H.^ ^-fr #°)5L, 2.5V<HH # 

^ 0.7V# M^^tiH} 7%^Q) v}o}SLEL^r ^^*>7fl S)^ *IU g *l)2 «H <H 

^Wp.Vn) Sl^l ^^(VthHH Vztc aH-3. € 5^^. 

<64> ofls 1.8Vole)-JL S}^, 0.7V^ ^^-i- 3^*1 M-nr^ls] 

^, 37fl~47B o]^ cfol^c^- 3)l<a^^ *«1 5? *f)2 «}°l<>1^3ltf(Vp,Vn) e^o] 
S-^WthHH Vztc S^lS a>o] S ^ ^ 3M^. 

<65> S^S^^s. wf^l^i 2:^-^(40)^1 ^-alsl^ 

(Iref2)^f ^ofl «l3fl*><^ f7HMl SlJl, o] S tl«fl *Dl ^ ^12 «>o]o^ ^(Vp.Vn) 
<66> ^^7] ^Efl^ #5j ^^-(200H^fe £r£<Hl aMl^Rr ^1 ^ *fl2 HH°1^ 3 

°J-(Vp,Vn)# <a^^V 4°l^i ^4^7} ^7Vs)^ e]sefl4=l-g- 
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^% ^^\7\\ e) Sell 4=1 ^7)7} &*\*]JL, £^ s)l£ 

314=1 ^7)7} ^O]*}*} 

<67> £8^ £5<^1 £^1^ w>olo^i ^^-r-C 100)2} ^ri^l cflth **HHKIref2) ^> 

<68> £8^] ^-oi «>oi^^^<y- a|^«.(ioo)o]] ihtii s)^ *HMlref2)fe 

^7\^\7\] S\JL, o)s. 9in m ^ A2 wH<Hi ^(Vp.Vn)^ ^^efl 
t^r #7>*}7fl €4. HL^ £^ ^Klref2)fe #^>7fl SlJl, ojs. <y*fl 

<69> £9 o. £6 ofl ^ Sefl 4=1 -S-^-g- #^^-^71^1 ^r£«fl cfltV si Sell 4=1 ^-g- 

#^o] -it}- ^-g- M-^ifl^ ZLEflSolcf. 

<70> £91- ^^o} tflsfl ^ *fl2 wVoj^i ^(Vp.Vn)^ #<y-efl 

^o] ul^l^s., ^^-(200)<>1H s)^efl^ ^-g- ^*Hr^r ^ 

5EL<Hl alBll^Tll 

<?i> ^q^fl ^=)*r si H 31 41 ^-g- #^^r °l-g-*H sl S^l 41 -^3- 

■g- ^>t11 51^, ^5. si i£5Hl ic^ s^o] ^sr^ ^ 7 ] S ^- ^ ^l 3^, °1 

5. 9j*fl ^Aoj^-o.^. SIS 31 41 ^*>*1 3<H i£f # 

<72> tl-^l, -E.:^ t^l^E^ ZL S.^^" ^- 31 ^ ^ , , 7)1 o) E _ ^cf^ofl ^oj-o] 

o]7>Sl^o> -g-^ ^ ^^>°14. -f-^-^-^-S 3l£il^^liEib ^3(Bulk)^>oll ^ 
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^^^(VDD)* 9±7\r>\7\\ S\JL, *HSLiS«*l^iBlfe ^a.(Bulk)^Hl 3*1 ^(VSS)^- 

<73> ttf^ -a. v\^9] 3] iil (MP2_1 , MP2_2 MP2_n)t- 

^^s>^ ^-foj) A ^S.^M€^li^(MP2_l,MP2_2 MP2_n)^ ^H(Bulk)^ 

< 74 > 3]^^^ S.^ e ^7] iEi (MP2_1 ,MP2_2 MP2_n)^ 3.^ ^3^H1 € 

(MP2_1,MP2_2, . . . , MP2_n)7> ^B^Tfl S\JL, °)^. 91^ A A^-^^-^A^A 
(MP2_1,MP2_2, . . . , MP2_n)^ ^ ^(VthH ^^5°H £]sfH ^3**1 Tfl ^cf. 

<75> 1 + ^ 5 ] Vth=Vth 0 + ^[(2|^p| + |Vsb|) 1 / 2 ]- (2|<Pp|l/2) 

<76> wl3j]^Hr, Vsb : ^^^-7]- a\o]o) ^<y- ( 0 p :^&|^ ^3.^^) 

<77> ojjs. S-o] 31] ^ (MP2_1 ) J±cJ.fe 2) £ae ^] ^ (MP2_2)^ ^-^^1^ 

(IVthl)^ ^Cfl^o] ^^^O.S. t\ 3£ofl ^S.^H^^^E^^S- 

&^<y-(lVth|)^ ^cfl^ol o] #7H>7fl sH 2^i=HI 3X]S.^E^^l^Ei 
(MP2_n) ^^(iVthl)^ ^tfl&o] 7H> ^ 7^711 
<78> s)s.iE^^^E^(MP2_n) ^^(iVthl)^ ^tfl&o] 7 R> €■ 7}*}?]) ^^Hr 

30. ^i^^^sj £ae ^] ^e] (MP2_1 ,MP2_2 MP2_n)# zj-zj- *13K2.3. 

^ £il^7| (MP2_n)7|- €• 7>^1 71] ?M4. 

^, 3]^^e ^^]^Ei(MP2_n)7}- ^^^(lOOH] -Hi^r 

(Iref2)ofl 7V# 3711 *l*l7fl ^cf^ ^Hcf. 
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<79> zl^E-S., afll ^ X| 2 *V 0 l°1^*l#(Vp t Vn) ^ ^SKVthH *i Vztc X^S. 

Aj-o] oil *>fe31 &<>H. s.^j=i$*i^Ei(MP2_n)7} 7}*]- e ^Tfl 

^1^B]# ^7Hf^l #jL, a ^ e ^ ^1 ^ ( MP2_n ) ^ W/L^ XI 1 ^ *fl2 

a}< : >H^ < y-(Vp > Vn) SHIM ^^(Vth)^^ Vztc ^HoU oi^s. ^- oi 

<83> • 5E*V, ^.SL^sHl 5] = efl4l ^7l» 5.711 ^-o_h_*], ^-^ofl^ e)^efl4=l 

# Aj-Cfl^ £17111}- ^ Ojo^ ^^£f 3 7ll #^ ^ 
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[^t 1 * 1] 

ojE^ol Ef^ofl ^#^1 *fll S-^M^^l^Ei; 

-grS^ aval^§>£s. 7M£^ *}7l Jfl*JH tfoj 

^til^V^ , ^-71 *11 1 -E.^^ ^1^54 ^7) »12 2.^M^^1^B^ A>oHl *fl^s) 
u>°l°ii ^ ^ 

^-71 ^l ^ *I12 efl^ofl ^sHr7> wlsfl^ 

[^T 1 * 2] 

1 %H1 &<>H. 

^"71 Cf^o} cfol^.c^ 

^"71 ^^Eflt^ Cfoj^co] ^^oj- ^0. S l}.- ^ol^V 
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3] 

1 Sl^H, 

#7l 4^ ^^cM" 7fl©UM 3t)S-iE^^^E-1 *HS. 

4] 

#7l t^flS] <y*l^# ^«l*Rr *8**!7ltl3i* S^O S ^ El 

5] 

^ 3 *j-°ii sa«H^. 
#71 •ywiEi^,' 

#7l afli S.^h^^I^e-1^- ^-^l^* *g^*Rr 7fl3 5^1=31*1^ ; ^ 
3*1*}*H1 <£^o] ^^£l Jl, Tllol Euj-ol # 7 ] S-^H^^^e^ E^ofl 

^^Sl°l #71 *|]2 a^E^^^EiSq- ^^-PlSll- ^#*Rr ^14 ^l^Eil- ^til^> 

$4: ^r$°-3. f>}$= E) ^ efl 41 ^#-§- l^lHM. 
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6] 
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